A complex of nickel (II) with isonicotinic acid (asint) was successfully obtained. The complex was synthesized in 1:2 mole ratio of metal to the ligand in methanol. The percentage of nickel was 6.91% determined by Atomic Absorption Spectroscopy (AAS). Therefore, the predicted formula was Ni(asint) 5 SO 4 (H 2 O) 4 . The molar conductivity of the complex was measured by conductivity meter corresponding to 1:1 electrolyte. The thermal analysis of the formed complex was determined by Differential Thermal Analysis (DTA) indicating that the complex contains four water molecules as ligand and hydrates. The magnetic susceptibility measurement showed that the complex was paramagnetic with µ eff = 3.30 B.M. Electronic spectra of the formed complex appeared at two transition peaks on λ= 394 nm and 659 nm. The infrared spectra of the complex showed a shift of tertiary N-group absorption in 1234 and 1338 cm -1 compared to isonicotinic acid at 1149 and 1331 cm -1 . In addition, the shift also appeared in the -OH group absorption which was to the lower wavenumber at 3371 cm -1 from 3425 cm -1 (isonicotinic acid). This fact indicated that the functional groups were coordinated to the central metal ion. The possibility formula of the complex was [Ni(asint) 5 (H 2 O)]SO 4 ·3H 2 O with octahedral structure.
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Introduction
Metal complex is a compound composed of a metal as a central atom and ligand as an electron donor. The study of complex formation becomes an interesting thing to learn because the complex formed may provide many benefits in scientific applications such as clinical, analytical, photocatalytic, and medical biology. One example of a complex compound that is considered is the complexity of nickel metal ions. Nickel has 28 atomic numbers and 3d 8 electron configuration. Nickel is a class VIIIB transition element and most of its existence is as Ni(II) [1] . Complexes of Ni(II) is synthesized to form multiple geometries with coordination number 4, 5 and 6 include a square-planar [2] [3] or tetrahedral [4] [5] , square-pyramidal [6] , trigonal-bipyramidal, [7] and octahedral configurations [8] [9] . Tetrahedral and trigonal-bipyramid geometries are very rare. The most common nickel (II) complex geometry is octahedral and square-planar [1] . Ni(II) is interesting to learn due to its cheap price, tends to be stable and abundant in nature.
Isonicotinic acid (asint), shown in Figure 1 , a multifunctional chelating and/or bridging ligand, has proved to be very powerful for the construction of multi-dimensional metal-organic coordination [10] . The complexes with asint as ligands have raised interest in fluorescence probing with numerous potential applications for studies of microsecond diffusion and dynamics of membranes [11] . Asint has -N=, -OH and C=O which are possible to donate electrons to Ni(II). Sahin et al. [12] reported a complex synthesis of nicotinamide with Zn 2+ ions forming [ZnBr 2 (C 6 H 6 N 2 O) 2 ] with an octahedral structure as shown in Figure 2 . Asint has a structure that is similar to isonicotinamide, therefore, it is possible to form a complex with Ni(II). In this study, we synthesized a novel complex of Ni(II) with isonicotinic acid and characterized it with the analytical and spectroscopic methods.
Experimental

Materials
The chemicals and solvents were of reagent grade and used without further purification. 
Physical Measurements
Spectra UV-VIS of metal complex and NiSO 4 ·6H 2 O were recorded in methanol solvent using UV-Vis Double Beam Shimadzu PC 1601 spectrophotometer. The nickel content was determined by Atomic Absorption Spectrometer (AAS) Shimadzu AA-6650. The presence or absence of H 2 O molecules in the complex was estimated from the results of thermal analysis using Differential Thermal Analyzer Shimadzu 50. Infrared spectra were recorded on Prestige-21 Shimadzu spectrophotometers as KBr pellets in the frequency range of 4000-450 cm -1 . Molar conductivity (Λ*m) of 1 mM complex and standard solution in water were measured on Jenway CE 4071 conductivity meter at 25 o C. The magnetic moment was measured using Auto Sherwood Scientific 10169 Magnetic Susceptibility Balance.
Synthesis of Ni(II) Complex
NiSO 4 ·6H 2 O (0.263 g; 1 mmol) was dissolved in methanol (5 mL) then added dropwise on isonicotinic acid (0.269 g; 2.2 mmol) in hot methanol (20 mL). The mixture was refluxed for ± 2 hours. The solution was concentrated to ± 20 mL then allowed to stand for 2 days. The obtained greenish solids were filtered off, washed with methanol and then dried in a desiccator.
Result and discussions
Formation of The Complex
The electronic spectra of the formed complex in methanol are shown in Figure 3 . 
Analysis of The Amount of Nickel with Atomic Absorption Spectroscopy (AAS)
The result of nickel content analyzed by AAS in the Ni(II)-asint complex was 6.92%. If the result of the measurement is compared to the theoretical analysis shown in Table 1 , it can be predicted the formula of Ni(II)-asint complex. The different value of nickel content based on theoretic and experiment is generally happen in the research [13] . This case happened in the percentage of nickel in the complex of Ni(II) with 6-amino benzothiazole derivative. Theoretically, it was 7.41 % but based on experiment 7.49 % [15] . It needs more methods to confirm the number of presence of water molecules as well as the state whether as hydrates or ligands, such as thermogravimetry and differential thermal analysis. Therefore, the formula of the formed complex is close to Ni(asint) 5 
Analysis of Electrical Conductivity
The results of molar conductivity measurement of the standard solution and complex in water are shown in Table 2 Figure 4 . It indicated the evaporation of water molecules as hydrates and the ligand. It is reported that decomposition step at 60-100 o C is assignable to the removal of co-crystallized water molecules [15] [16] . Complexes of Ni(II) are known in each of the common geometries: octahedral, tetrahedral and square planar. Therefore, nickel may be coordinated to five molecules of asint and one water forming six coordinated complex. The possible structure is [Ni(asint) 5 Table 3 shows the infrared analysis of isonicotinic acid and Ni-asint complex. It shows the absorption of C = N groups of cyclic pyridine chains in free ligands (1149 cm -1 ; 1330 cm -1 ) having a shift towards larger wavenumbers (1234 cm -1 ; 1338 cm -1 ) after forming the Ni-isonicotinic acid complex. The same result occurs in the complex of metal with Salicilydene-Cefotaxime. It has a pyridine infrared absorption at 1600 cm -1 then shift to 1640 cm -1 after complexing [17] . [10] . Meanwhile, the infrared absorption of -OH in the complex shifted toward lower wave number compared to the ligand. It indicated that -OH also binds to the nickel ion as the ligand. Thus, the spectra of other functional groups do not experience a shift after the formation of the complex. Table  4 . Therefore, the Ni (II)-asint complex is also assumed to be octahedral. 
Infrared Analysis
Electronic Spectra
The solution UV-Vis spectrum of the formed complex showed two peaks at 659 and 394 nm shown in figure 3 . The octahedral complex Ni(II) has three electronic transitions 3 A 2g → 3 T 2g (F), 3 A 2g → 3 T 1g (F) dan 3 A 2g → 3 T 1g (P) which appear as three peaks in the UV-Vis spectrum [1] . The three peaks of the UV-Vis spectra of the octahedral complex Ni(II) are in the vicinity of 10,000 nm, 600nm and 400nm [20] . However, the Ni(II)-isonicotinic acid only shows two transition peaks. The transitions are not visible because they are outside the range of the UV-Vis spectrophotometer used. Tetrakis (2-amino-3-methylpyridine)di(aqua)nickel(II) also showed two transitions at 620 nm (16116 cm-1) and 375 nm (26630 cm-1) indicating octahedral geometry [21] . Another octahedral complex of nickel shows two transition peaks of UV-Vis as well [22] .
Proposed Structure
From all of the characterization analysis above, the proposed structure of the complex shown in Figure  5 . 
Conclusion
The Ni(II) complex can be synthesized from NiSO 4 ·6H 2 O and isonicotinic acid in refluxing methanol with a mole ratio of metal to ligand = 1:2. The complex formula is [Ni(asint) 5 (H 2 O)]SO 4 ·3H 2 O, namely mono-aqua-pentakis (isonicotinic acid) nickel(II) sulfate trihydrate. The ligands are coordinated to central metal ion through N-pyridine in the isonicotinic acid and -OH group of water. The complex is paramagnetic and has two peaks at maximum UV-Vis absorption of 659 and 394 nm. It is indicated that the complex forming octahedral geometry.
